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MEMORANDUM FOR FILE 

Non-free r e t u r n  missions t o  Tycho are p o s s i b l e  
January through A p r i l ,  1 9 7 2 .  With a t r a n s l u n a r  a b o r t  con- 
s t r a i n t  imposed, missions employing three-burn l u n a r  o r b i t  
i n s e r t i o n  are f e a s i b l e  f o r  January through March 1 9 7 2  i f  
bo th  LM descen t  (DPS) and a s c e n t  (APS) p ropuls ion  systems 
are used f o r  a b o r t  and an  e a r l y  r e t u r n  i s  employed i n  t h e  
even t  of a LM rescue.  Three-burn Tycho missions cons t r a ined  
t o  use only t h e  descent  propuls ion  system f o r  a b o r t  are n o t  
p o s s i b l e  i n  t h e  J 2  t i m e  frame. 

k 

Optimum three-burn m i s s i o n s  w e r e  t a r g e t e d  s u b j e c t  
t o  e i t h e r  a DPS or a DPS + APS a b o r t  c o n s t r a i n t .  The one- 
burn t r a j e c t o r i e s  were a l l  non-free r e t u r n .  Returns from l u n a r  
o r b i t  t o  e a r t h  a t  both 72 hours and 8 hours a f t e r  rendezvous 
w e r e  examined f o r  a l l  missions considered.  The weight model 
and m i s s i o n  independent AVs used f o r  t h e  missions and t h e  
assumptions used t o  gene ra t e  t h e  t r a j e c t o r i e s  are summarized 
i n  t h e  Appendix. 

The SPS contingency AV a v a i l a b l e  f o r  each mission i s  
shown i n  t h e  F igure  1. One-burn non-free r e t u r n  missions a r e  
f e a s i b l e  f o r  a l l  fou r  months. DPS + APS a b o r t a b l e  three-burn 
missions would be p o s s i b l e  for  January through March s i n c e  an 
e a r l y  r e t u r n  would a l l o w  enough AV f o r  a LM rescue .  I f  a LM 
rescue  w e r e  n o t  necessary the  300 f p s  contingency AV a v a i l a b l e  
i s  probably s u f f i c i e n t  f o r  weather avoidance requirements .  
The three-burn DPS abor t ab le  missions have nega t ive  SPS margins 
dur ing  t h e  months considered f o r  r e t u r n  t o  e a r t h  72  hours a f t e r  
rendezvous. LM rescue  would n o t  be p o s s i b l e  even i f  a r e t u r n  
8 hours  a f t e r  rendezvous w e r e  used. 
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A P P E N D I X  

Mission Design Parameters 

Non-free r e t u r n  one-burn LO1 t ra jector ies  

Three-burn LO1 t ra jector ies  s u b j e c t  t o  e i the r  DPS o r  DPS + APS 
a b o r t  c o n s t r a i n t  

The three-burn L O 1  maneuver employed c o n s i s t s  of :  (1) a 
coplanar  t r a n s f e r  from a hyperbola t o  an e l l i p s e ,  (2) an 
energy and p lane  change t o  a second e l l i p s e ,  ( 3 )  an energy 
and p lane  change t o  a c i r c u l a r  park ing  o r b i t  

P e r i l u n e  a l t i t u d e  of a l l  o r b i t s  i s  - > 4 0  nm. 

The c i r c u l a r  parking o r b i t  a l t i t u d e  i s  6 0  nm. 

The apolune of t h e  f i r s t  e l l i p s e  i s  12,000 nm. 

A l l  missions use  P a c i f i c  i n j e c t i o n  

The launch azimuth is  72 degrees  

There are 24 h r s  i n  l una r  o r b i t  from L O 1  t o  SPS descent  o r b i t  
i n s e r t i o n  

The CSM t akes  t h e  LM down t o  an a l t i t u d e  of 5 0 , 0 0 0  f t  

54 h r  s u r f a c e  s t a y  

60 h r  < t r a n s e a r t h  f l i g h t  t i m e  - < 1 1 0  h r  

The r e t u r n  geographic i n c l i n a t i o n  i s  < 40 degrees  

- 

- 3 5  degrees 2 e a r t h  landing l a t i t u d e  3 5  degrees  

-170 degrees  < earth landing long i tude  -150 degrees  
( P a c i f i c  zoneT- 

Maximum mission d u r a t i o n  of 1 5  days 
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FIGURE 1 -CONTINGENCY AV AVAILABLE FOR A MISSION TO TYCHO JANUARY - APRIL 1972 
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